Calcium infusion has been used for provocative test for human calcitonin (hCT) secretion, and the procedure was initially 1to4hrs calcium infusion (Strutridge and Kumar, 1968; Tashjian et al., 1970; Jackson et al., 1973; Silva et al., 1974; Deftos, 1974) . Recenly, a short calcium infusion over5to10min (Parthemore et al., 1974 ) and a1-minute calcium infusion (Rude and Singer, 1977) have been presumed to be a potent stimulus of calcitonin secretion. This rapid calcium administration was performed in patients with medullary calcinoma and their relatives. hCT secretion in response to calcium infusion has been known to have sex differences, namely the response is lower in female than in male subjects from ages21to46years (Heath and Sizemore, 1977) . Furthermore, a progressive fall of serum basel hCT level with age has been reported (Samaan et al., 1975; Berlyne et al., 1975) . Therefore, it was considered worthwhile to investigate the sex and age differences in hCT response to a 1-minute calcium infusion.
Materials
and Methods
Subjects
Six male and4female normal young subjects from ages24to40were studied. They were medical staff and were healthy. Six male and6female elderly subjects from ages50to79years, were also studied for comparison. Nine of the elderly were healthy, 2females asymptomatic senile osteoporosis and1 female rheumatoid arthritis without steroid treat-et al.
Endocrinol.
Japon. April1979 ment. No drugs related to calcium metabolism had been administrated.
Each subject was informed of the experiment and written consent was obtained. respectivery.
The mean increment was significantly higher (p<0.05) in the young male subjects than in the young female and in the elderly male subjects, and it was significantly higher (p<0.05) in the latter two groups than in the elderly female subjects (Fig.1) .
Change of serum calcium and phosphate
Serum calcium levels were summarized in Table2.
There was no significant difference at1, and5min after the infusion between the young and the elderly or the male and the female subjects, but calcium levels at0, 15or30min
were significantly higher in the young male than in the elderly subjects as shown in Table2. Serum, inorganic phosphate level showed statistically no significant change after calcium infusion.
Side effect
A transient flush sensation developed in all subjects but lasted only for the period of one minute.
Electrocardiogram was checked but no significant changes was noted. Fig.1 .05,**p<0.01,***p<0.005.
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Discussion Calcium infusion as a provocative test for hCT secretion has been widely investigated not only in patients with medullary carcinoma but also in normal subjects. These procedures were calcium gluconate 15mg/kg of body weight for the period of 4hrs (Tashjian et al., 1970; Jackson et al., 1973; Heath and Sizemore, 1977) , calcium chloride 5mg/kg/hr for the period of2-4 hrs. (Deftos 1974) , calcium gluconate3or 10mg/kg for1hr (Sturtridge and Kumar, 1968; Silva et al., 1974) . Rude and Singer (1977) reported, however, that1min calcium infusion was effective procedure in the diagnosis of medullary carcinoma. The amount of calcium infused was calculated to raise the serum calcium2mg/100ml using20% of the lean body weight as the volume of distribution of calcium, so the calcium dose of4mg/kg as10% calcium gluconate was infused. Therefore we decided to infuse intravenously calcium at the dose of4mg/kg (8.5% calcium gluconate solution: 0.51m//kg) over1min period. The significantly increased hCT response to this calcium injection observed in the young and elderly subjects studied suggests that this procedure can be used as a reliable provocative test for hCT secretion in human subjects. No side effects but a transient flush sensation developed and lasted for the period of one minute in all subjects studied. When the same dose of calcium was infused over5min period to another group of6young and2elderly male subjects, the flush sensation did not differ from that of one minute infusion in its degree, but it lasted for several minutes. This led us to perform1min rapid infusion as a routine provocative test for hCT secretion. Heath III and Sizemore (1977) reported recently that there was a significant difference between male and female subjects not only in mean basal level, but also in responses to both calcium and pentagastrin infusion tests. Our data showed statistically no significant difference in the mean basal concentrations of hCT between male and female or young and elderly subjects, but showed hCT response to rapid calcium infusion to be lower in female than in male, not only in the young but also in the elderly. This is partially compatible with the report of Heath III and Sizemore. There was no significant difference in serum calcium levels at1, 2 and5min of the injection between the young and elderly or between the male and female subjects, though basal calcium level and calcium levels at15and30min were higher in the young male than in the elderly male and female subjects. This means that the hypercalcemic stimulus for hCT secretion was the same degree for each group studied.
Decreased hCT secretion will be one of the causes of osteoporotic change, since the action of calcitonin has been known to inhibit the bone resorption induced by parathyroid hormone (Friedman and Raisz, 1965; Aliapoulios et al., 1966; Gaillard, 1967; Orimo et al., 1969) . It is not known yet, however, if the lower hCT response to calcium infusion observed in our studies has any relation to the development of postmenopausal or senile osteoporosis. Further investigation about the effect of sex hormone on hCT secretion will be needed to presume its precise mechanism.
